RNAi of the translation inhibition gene 4E-BP identified from the hard tick, Haemaphysalis longicornis, affects lipid storage during the off-host starvation period of ticks.
4E-BP, an eIF4E-binding protein, is well known as a cap-dependent translation inhibitor. Here, the 4E-BP homolog, Hl4E-BP, was isolated and identified from the hard tick Haemaphysalis longicornis. Hl4E-BP transcripts were ubiquitously expressed in the active stages, including the larvae, nymphs, and female adults, and the transcription levels were found to be higher in unfed than engorged ticks. In contrast, the expression levels of non-phosphorylated Hl4E-BP, which is a 13.4-kDa protein detected by the anti-recombinant Hl4E-BP antibody, were the highest in engorged ticks and significantly decreased progressively during the unfed starvation period of ticks. The functional role of Hl4E-BP as a metabolic brake was verified by histochemical observations on the lipid storage in midguts and fat bodies during the starvation period using ticks injected with dsHl4E-BP. The results indicate that Hl4E-BP is highly relevant to the lipid storage of ticks during the non-feeding starvation period. Our results suggest, for the first time, that Hl4E-BP may have a crucial role in the starvation resistance of ticks in an off-host condition via lipid metabolism control, although it was unclear whether Hl4E-BP might be involved in lipid synthesis regulation and/or lipid consumption inhibition.